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(57) Abstract 

A method and an appamnis for automatically adjusting a focus bias are disclosed. A table-up data of a focus bias variation to a 
magnitude of a jitter deviation is stored in a memory, A first jitter generated by a predetermined focus bias is detected during a predetermined 
time for reproducing optical disc information, and the first jitter is stored. After this, a second jitter, generated during a predetermined time 
for reproducing optical disc information, is detected after adjusting the focus bias to the maximum of an adjustable value. Next» once a 
deviation between the first jitter and the second jitter is calculated, a third jitter is detected by referring to the table-up data after adjusting 
a focus bias as much as a focus bias variation corresponding to the calculated jitter deviation. Then, a current focus bias value to adjust 
the focus bias is maintained to be applied in the condition that the first jitter has a greater value than that of the third jitter. In the opposite 
condition, feed backing to the step which calculates the deviation between the first jitter and the second jitter occurs. Consequently, an 
auto-adjustment for the just-in-focus state can be achieved, and thereby the original signals can be produced by preventing a false action 
such as a ghost in the output picture and noise occurring in the output sound. 
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METHOD AND APPARATUS FOR AUTOMATICALLY 
ADJUSTING A FOCUS BIAS VOLTAGE 

Technical Field 

The present invention relates to an automatic adjustment of a focus bias in an 
5 optical disc system, and more particularly to a method for automatically adjusting a 
focus bias and an apparatus for performing the method suitable for a focus servo 
system of an optical disk player, like a compact disc (CD) player, for reading 
information recorded on a disk in the form of an optical signal. 

Background Art 

10 With the outstanding progress of audio/ video recording media, various types 

of optical disc players have been developed, which record audio/video signals on 
semipermanent optical discs and reproduce these recorded audio/video signals. As to 
the optical disc players, a compact disc player (CDF), a laser disc player (LDP), a 
compact disc graphic player (CDGP), a video compact disc player (VCDP) and the 

15 like can be enumerated to show how widely they have been used. Such optical disc 
players can output video and/or audio signals recorded on the optical discs by 
speakers rather than by video and/or audio reproducing equipments. Having a higher 
signal-to-noise ratio (SNR) than conventional video and/or audio reproducing 
equipments, the optical disc players can reproduce signals with a better quality in a 

20 picture and a sound, and prevent noises caused by irregular reproduction and unstable 
modulation from occurring. They have further advantages that their output signals 
have little distortion and ghost and that a random access operation is available. Due 
to the above mentioned preferences-advantages, the optical disc players have been 
developed rapidly and promulgated widely. 

25 Meanwhile, for the precise readout of a program recorded on the optical disc 

in the optical disc player, a signal surface of the optical disc should be located within 
a focus depth of a laser beam irradiated from the optical pick-up unit, for which a 
focus bias adjustment and a focus servo are necessary. The focus bias adjustment 
adjusts the signal surface of the optical disc to be located within the focus depth of 

30 the laser beam and the focus servo adjusts a beam focus to a minute variation in a 
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disc equUibrium when the signal surface of the optical disc is located within a 
predetermined focus depth of the laser beam. 

There are two waveforms in FIGs. la and lb. FIG la shows a waveform in 
a condition that a focus bias between a reproducing signal and a recorded signal of 
5 the optical disc are adjusted and FIG lb shows a waveform that is not adjusted. In 
FIG. la, if the focus bias is precisely adjusted to a just-in-focus state, transition points 
between the reproducing signal and the recorded signal will have no difference in a 
time axis. Otherwise, in an out-of-focus state, the transition points between these two 
signals have a phase difference in the time axis as shown in FIG. lb. This phase 
10 difference (At) between the two signals, i.e. the reproduction signal and the original 
signal, causes a jitter to result in an high error ratio of the reproduction signal. 
Consequently, when a digital signal recorded on the optical disc is reproduced, the 
picture displays a false state and/or the sound includes noise. 

Disclosure of Invention 
15 Therefore, the present invention is intended for overcoming the above 

described disadvantages. 

A first object of the present invention is to provide a method for automatically 

adjusting a focus bias in an optical disc player capable of automatically adjusting the 

focus bias by using a jitter deviation corresponding to a degree of a focus bias 
20 adjustment. 

Further, a second object of the presient invention is to provide a method for 
automatically adjusting a focus bias value by using experimental data of the focus bias 
value, which were stored in advance, capable of minimizing a jitter to every range 
of a jitter. 

25 A third object of the present invention is to provide a method for automatically 

adjusting one focus bias by using an arithmetical mean value of a focus bias voltage 
when a positive maximum jitter is detected, and adjusting another focus bias voltage 
when a negative maximum jitter is detected, after detecting a jitter deviation 
corresponding to a degree of a focus bias adjustment. 

30 Furthermore, a fourth object of the present invention is to provide a method 

for automatically adjusting a focus bias of an optical disc player, capable of 
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adaptively responding to a characteristics of an optical pick-up system, by adjusting 
the focus bias with a focus bias voltage where a jitter becomes minimized. 

A fifth object of the present invention is to provide an apparatus for 
automatically adjusting a focus bias of an optical disc suitable for performing the 
5 above-mentioned methods. 

The first object can be achieved by a method for automatically adjusting a 
focus bias of an optical disc player, which comprises the steps of: 

(i) storing a table-up data of a focus bias variation to a magnitude of a jitter 
deviation; 

10 (ii) detecting a first jitter which is generated by a predetermined focus bias 

during a predetermined time for reproducing optical disc information, and storing the 
first jitter; 

(iii) detecting a second jitter which is generated during a predetermined time 
for reproducing optical disc information after adjusting a focus bias to the maximum 

15 of an adjustable value; 

(iv) calculating a deviation between the first jitter and the second jitter; 

(v) detecting a third jitter after adjusting a focus bias as much as a focus bias 
variation corresponding to the calculated jitter deviation by referring to the table-up 
data; and 

20 (vii) adjusting the focus bias with a focus bias value to which is currently 

applied in the condition that the first jitter has a greater value than that of the third 
jitter, and otherwise feed backing to the step (iv), from a comparison between the 
first jitter and the third jitter. 

In order to achieve the second object of the present invention, a method for 

25 automatically adjusting a focus bias of an optical disc player comprises the steps of: 

(I) storing a focus bias value, which is a value corresponding to a range of a 
jitter, capable of minimizing the jitter as a table-up data; 

(II) detecting the jitter of the optical disk player by reading out a radio 
frequency signal from a loaded optical disc; 

30 (III) obtaining, with reference to the table-up data, the focus bias value 

corresponding to the jitter detected in step (I); and 

(IV) adjusting the focus bias of the optical disk player by using the focus bias 
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value obtained in step (HI). 

A method aiming at the third object for automatically adjusting a focus bias 
of an optical disc player comprises the steps of: 

(A) storing a table-up data of a jitter magnitude corresponding to each of 
5 multiple focus bias voltages; 

(B) searching for a first focus bias voltage in which a positive maximum jitter 
is detected from the table-up data, decreasing the first focus bias voltage as a 
predetermined voltage to adjust the focus bias, and detecting a first jitter; 

(C) searching for a second focxis bias voltage in which a negative maximum 
10 jitter is detected from the table-up data, increasing the second focus bias voltage as 

a predetermined voltage to adjust the focus bias, and detecting a second jitter; 

(D) calculating an average focus bias value of the first focus bias voltage and 
the second focus bias voltage; 

(E) calculating a positive jitter variation which is a difference between the 
15 positive maximum jitter and the first jitter, and calculating a negative jitter variation 

which is a difference between the negative maximum jitter and the second jitter; and 

(F) amending the average focus bias value, capable of reducing a detected 
jitter, by using the positive jitter variation and the negative jitter variation, and 
adjusting the focus bias with the amended focus bias voltage. 

20 To achieve the fourth object, a method for automatically adjusting a focus bias 

of an optical disc player comprises the steps of: 

(a) providing a focus servo circuit with a first focus bias voltage in the 
condition that a first jitter of a radio frequency signal, which is detected first after 
loading an optical disc, is greater than a reference jitter, and detecting a second jitter 

25 of the radio frequency signal corresponding to the first focus bias voltage; 

(b) providing the focus servo circuit with a second focus bias voltage in which 
a predetermined voltage is added to the first focus bias voltage in the condition that 
the second jitter is greater than the reference jitter and that the first jitter is greater 
than the second jitter, and detecting a third jitter of the radio frequency signal 

30 corresponding to the second focus bias voltage; 

(c) setting a third focus bias voltage, as a focus bias voltage, which is an 
addition of half of the predetermined voltage to the second bias voltage in the event 
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that the third jitter, detected in step (b), is greater than the reference jitter and that 
the second jitter is greater than the third jitter, and setting a fourth focus bias voltage, 
as a focus bias voltage, which is an subtraction of half of the predetermined voltage 
from the second bias voltage in the event that the third jitter, detected in step (b), is 
5 greater than the reference jitter and that the second jitter is smaller than the third 
jitter; 

(d) providing the focus servo circuit with a fifth bias voltage which is a 
subtraction of double the predetermined voltage from the first bias voltage in the 
event that the second jitter is greater than the reference jitter and that the first jitter 

10 is smaller than the second jitter, and detecting a fourth jitter of the radio frequency 
signal which corresponds to the provided fifth bias voltage; 

(e) setting a sixth focus bias voltage, as a focus bias voltage, which is an 
addition of half of the predetermined voltage to the fifth bias voltage in the event that 
the fourth jitter, detected in step (d), is greater than the reference jitter and that the 

15 second jitter is greater than the fourth jitter, and setting a seventh focus bias voltage, 
as a focus bias voltage, which is an subtraction of half of said predetermined voltage 
from said fifth bias voltage in the event that the fourth jitter, detected in step (d), is 
greater than the reference jitter and that the second jitter is smaller than the fourth 
jitter; and 

20 (f) setting each of bias voltages, as a focus bias voltage, which corresponds 

to the first to the fourth jitters in the event that each of the first to the fourth jitters 
is smaller than the reference jitter in steps (a) to (e). 

Furthermore, to achieve the fifth object of the present invention, an apparatus 
for automatically adjusting a focus bias of an optical disc player comprises: 
25 a key input section; 

an optical disc player, outputting a reproduction signal, including an optical 
pick-up section for detecting data and a focus servo section for focusing a servo 
corresponding to a voltage level of a focus error signal after detecting the focus error 
signal from an electric signal that controls the focus servo section and that is 
30 outputted from the optical pick-up section; 

a jitter detector for detecting a jitter that is an reading error of a data, 
recorded on an optical disc, triggered by an inaccurate adjustment of a focus bias 
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arising from a voltage for the focus bias for whom the optical disc player provides; 

a focus bias adjusting section for adjusting the focus bias to locate a surface 
level of the optical disc within a focus depth of a laser beam of the pick-up section 
by providing the focus bias voltage for the optical pick-up section; and 
5 a system controller for controlling the optical disc player that corresponding 

to the signals provided by the key input section and the jitter detecting section. 

Brief Description of the Drawings 

The above objects and other advantages of the present invention will become 
more apparent by describing in detail preferred embodiment thereof with reference 
10 to the attached drawings, in which: 

FIG, la is a waveform showing that a reproduction signal of and an original 
signal of an optical disc were adjusted to their focus bias; 

FIG. lb is a waveform indicating that a reproduction signal of and an original 
signal of an optical disc were not adjusted to their focus bias; 
15 FIG. 2 is a block diagram illustrating an apparatus for automatically adjusting 

a focus bias of an optical disc player according to the present invention; 

FIG. 3 is a flowchart describing a method for automatically adjusting a focus 
bias in an optical disc player according to the first embodiment of the present 
invention; 

20 FIG. 4 is a flowchart explaining a method for automatically adjusting a focus 

bias in an optical disc player according to the second embodiment of the present 
invention; 

FIG. 5 is a flowchart illustrating a method for automatically adjusting a focus 
bias in an optical disc player according to the third embodiment of the present 
25 invention; 

FIG. 6 is a graph depicting a jitter ?with /corresponding to a variation of a 
focus bias voltage in the third embodiment of the present invention; and 

FIGs. 7a and 7b are flowcharts illustrating a method for automatically 
adjusting a focus bias in an optical disc player according to the fourth embodiment 
30 of the present invention. 
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Best Mode for Carrying Out the Invention 

According to preferred embodiments of the present invention, methods for 
automatically adjusting a focus and an apparatus for carrying out these methods will 
be explained in more detail with reference to the accompanying drawings. 
5 FIG. 2 shows a block diagram of an apparatus according to the present 

invention. Referring to FIG. 2, the apparatus includes a key it^>ut section 100, a 
system controller 200, an optical disc player 300, a jitter detecting section 4(K), a 
focus bias adjusting section 500, and a data storing section 600. 

The key input section 100, having a plurality of function keys such as a power 

10 key and a program selection key and so on, provides key signals for the system 
controller 200 by responding to a user's key selections. Responding to the signals 
provided by the key input section 100 and the optical disc player 300, the system 
controller 200 controls an operation of the optical disc player 300. In particular, the 
system controller 200 controls the operation of the focus bias adjusting section 500 

15 by responding to the variation of the focus bias that corresponds to a jitter deviation 
stored in the data storing section 600 and in the jitter provided by the jitter detecting 
section 400. 

The optical disc player 300, including a focus servo section 310 and an optical 
pick-up unit 320, performs a reproducing mode by means of a control of the system 
20 controller 200, and provides reproduction signals for the jitter detecting section 400. 

The jitter detecting section 400 detects jitters from reproduction signals 
provided by the optical disc player 300, and provides the detected jitters for the 
system controller 200. 

The focus bias adjusting section 500 is a sort of bias voltage supplier. By 
25 means of the control of the system controller 200, the focus bias adjusting section 500 
applies a bias voltage to the optical pick-up unit 320 installed in the optical disc 
player 300, and adjusts the focus bias for obtaining the just-in focus state between 
focuses of the object lens and a focusing error signal. 

The data storing section 600 stores the data of the jitter detected by the jitter 
30 detecting section 400. As to another example, the data storing section 600 stores a 
focus bias value, with being turned into a table-up data, capable of minimizing the 
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jitter by a predetermined range of the jitter. In this case, the variation data of the 
focus bias voltage related to each range of the jitters should be obtained by a large 
number of experiments in advance. 

Next, methods for adjusting the focus bias of the optical disc player will be 
5 explained with reference to FIGs. 3 to 6. The methods are carried out by the above 
mentioned apparatus. 

Referring to FIGs. 2 and 3 in which the latter one is a flowchart illustrating 
a first embodiment of the methods, the first embodiment of the methods will be 
explained below. First of all, if the optical disc is loaded into the optical disc player 

10 300 (step S102), the system controller 200 controls the focus bias adjusting section 
500 to adjust the focus bias to set by a reference focus bias voltage F(P). The focus 
bias adjusting section 500 provides the reference focus bias voltage F(P) for an 
actuator coil (not shown) of the optical pick-up unit 320 by means of the control of 
the system controller 200. Next, the focus bias voltage is provided for an actuator coil 

15 of optical pick-up unit 320, but any descriptions about this will be left out (step 
S104). 

Then, for detecting the jitter, the system controller 200 controls the optical 
disc player 300 to reproduce the optical disc, loaded into the optical disc player 300, 
during a first period . 

20 While the first period during which the optical disc player 300 drives the 

optical disc by means of the control of the system controller 200 reads out a 
reproduction signal from the optical disc, and provides the reproduction signal to jitter 
detecting section 400 (step SI 06). At this time, in the referred embodiment of present 
invention, it is possible to play back of a table of contents (TOC) section to detect 

25 jitter. 

The jitter detecting section 400 detects a first jitter J(P) from the reproduction 
signal supplied by the optical disc player 300, and provides information about the 
detected first jitter J(P) for the system controller 200 (step S108). 

The system controller 200 stores this information about the detected first jitter 
30 J(P) in a memory of the data storing section 600 or in the system controller 200, and 
controls the focus bias adjusting section 500 to adjust the focus bias to be set at a 
maximum voltage F(M) out of the range of variable quantities of the focus bias 
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voltages. The focus bias adjusting section 500 provides the maximum focus bias 
voltage F(M) for the optical pick-up imit 320 installed in the optical disc player 300 
by means of the control of the system controller 200 (step SI 10). 

During a following period, a second jitter J(M) can be detected by the steps 
5 identical with those for the first jitter. Information about the detected second jitter 
J(M) is provided for the system controller 200 (step SI 12). 

Next, the system controller 2(X) subtracts the first jitter J(P), stored in step 
S108, from the second jitter J(M) which is provided by the jitter detecting section 400 
to calculate a jitter deviation E (step SI 14). 
10 The system controller 200 refers to a table of a data concerning a variation of 

the focus bias to the jitter deviation (E) stored in the storing section 600 as shown in 
following Table 1 . 

With reference to Table 1, the system controller 200 controls the focus bias adjusting 
section 500 to change the focus bias as much as the variation corresponding to the 
15 deviation range in which the jitter deviation E calculated in step SI 14 is included. 
(Table 1) 



Jitter deviation (E) 


Focus bias variation 


E > a 


SI 


a > E > b 


S2 


b > E > c 


S3 


c > E > d 


S4 











Further, the focus bias adjusting section 500 provides the optical pick-up unit 
320 with a focus bias voltage F(P1) to which the focus bias is updated as much as the 
25 variation corresponding to the range of the jitter deviation by means of the control of 
system controller 200 (step SI 16). 

Next, to detect a new jitter the system, the controller 200 controls the optical 
disc player 300 to play back the optical disc loaded into the optical disc player 300 
during a next period. At a focus bias voltage of the updated focus bias voltage F(P1), 
30 the optical disc player 300 reads out the reproduction signal from the optical disc by 
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the time for the playback, and provides the reproduction signal for the jitter detecting 
section 400 by means of the control of the system controller 200 (step SI 18). 

With being provided by the optical disc player 300 with the reproduction 
signal, the jitter detecting section 400 detects a third jitter J(P1) through the 
5 reproduction signal, and provides information about the detected third jitter J(P1) for 
the system controller 200 (step S120). The system controller 200 compares the third 
jitter J(P1) provided by the jitter detecting section 400 in step S120 with the first jitter 
J(P) stored in step S108 (step S122). 

In consequence of the comparison in step S122, the system controller 200 

10 recognizes the event that the third jitter is greater than the first jitter as a just-in-focus 
Slate that the current focus bias is optimally adjusted, and controls the focus bias 
adjusting section 500 to adjust the focus bias to the present focus bias voltage. The 
focus bias adjusting section 500 provides the current focus bias voltage F(P1) for the 
optical pick-up unit 320 loaded into the optical disc player 300 by means of the 

15 control of the system controller 200, and maintains this state (step S124). 

On the other hand, if the comparison in step SI 22 results in the event that the 
third jitter J(P1) is smaller than the first jitter J(P), the system controller 200 
recognizes this event as an out-of-focus state that the present focus bias adjustment 
is not optimal, and controls the control/overall? operations of the optical disc player 

20 300 to repeat steps SI 14 to S122 until the third jitter J(P1) becomes greater than the 
first jitter J(P). 

As above, the first embodiment of the present invention can improve 
convenience and confidence in adjusting the focus bias value by automatically setting 
the focus bias voltage after corresponding to the focus bias deviation. 
25 FIG. 4 is a flowchart illustrating a method for automatically adjusting, the 

focus bias of the optical disc player according to the second embodiment of the 
present invention. 

Referring to FIGs. 2 and 4, the method for auto-adjusting a focus bias 
according to the second embodiment of the present invention will be explained as 
30 follows. 

Above all things, if the optical disc is loaded into the optical disc player 300 
(S202), to detect the jitter of the optical disc player 300, the system controller 200 
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controls the optical disc player 300 to reproduce this disc loaded into the optical disc 
player during a predetermined time. Then, by means of the control of the system 
controller 200, the optical disc player 300 reproduces the optical disc during the 
predetermined time, detects RF signals from the optical disc, and provides the 
5 detected RF signal for the jitter detecting section 400 (step S204). The jitter detecting 
section 400 detects a jitter (Jn) from the RF signals provided by the optical disc 
player 300, and provides the detected jitter (Jn) for the system controller 200 (step 
S206). 

The system controller 200, with reference to the data of focus bias values 
10 against the magnitude of jitters stored in the data storing section 600, searches a focus 
bias value (Fbn) against the jitter (Jn) which is identical with the detected jitter (Jn) 
from the jitter detecting section 400, and then controls the focus bias adjusting section 
500 to perform the bias adjustment by using the searched focus bias value (Fbn) (step 
S208). In the data storing section 600, each focus bias value is a voltage value 
15 capable of minimizing the jitter in each range of jitters. For instance, a jitter At 
against a focus bias value (V) can be stored, like following Table 2, by carrying out 
many experiments. 
(Table 2) 



Jitter range (At) 


Focus bias value (V) 


Jo ~ Ji 




J, ~ Jz 




Jz ~ J3 


F„ 


J3 ~ J4 


Fm 












Fbn 











The focus bias adjusting section 500 provides a detected focus bias value from 
step S208 for the actuator coil that is equipped with the optical pick-up unit 320 by 
the control of the system controller 200 (step S210). Accordingly, the actuator coil 
30 corresponding to the focus bias voltage can reduce the jitter by carrying out the focus 
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servo, while moving/maintaining the object lens (not shown) close to or remote from 
a signal surface of the optical disc. In detail, if the jitter, detected by the jitter 
detecting section 400 in step S206, is one of the values out of the jitter range in Table 
2, for example, Jl to J2, after detecting a second focus bias value corresponding to 
5 the jitter range from Jl to J2, then the system controller 200 controls the focus bias 
adjusting section 500 by using the second focus bias value (Fb2). 

The focus bias adjusting section 500, by means of the control of the system 
controller 200, provides the second bias value for the actuator coil (not shown) 
that is equipp)ed with optical pick-up unit 320. This actuator coil can reduce the jitter 

10 by performing the focus servo, while moving the object lens close to or remote from 
the surface of the optical disc and responding to the focus bias voltage. 

According to the above second embodiment, the focus bias can be adjusted, 
without detecting the jitter at the variation of the focus bias one by one, by directly 
searching the focus bias voltage capable of minimizing the jitter in the data storing 

15 section and by adjusting the optical disc player's focus bias by the searched focus bias 
voltage. By doing this, the time for adjusting the focus bias can be shortened. 

FIG. 5 is a flowchart depicting the third embodiment of a method for auto- 
adjusting a focus bias of the optical disc player. FIG. 6 is a graph showing a jitter 
responding to the variation of the focus bias voltage. In FIG. 6, A and B represent 

20 a positive and a negative maximum jitters respectively. When the focus bias values 
are decreased by a predetermined value. A' and B' represent the focus bias voltages 
of the positive maximmn jitter and the negative maximum jitter respectively. The AA 
and AB represent a positive and a negative variable quantities of the jitter 
respectively. 

25 Referring to FIGs. 2, 5 and 6, the method for auto-adjusting a focus bias 

according to the third embodiment of the present invention will be explained below. 

First of all, if the optical disc is loaded into the optical disc player 300 (S302), 
the system controller 200 searches information about a jitter detected from each of 
the focus bias voltages stored, by being turned into a table, in the data storing section 

30 600, reads out a first focus bias voltage F(A) from which the positive of the 
maximum jitter (A) is detected and a second focus bias voltage F(B) at/from which 
the negative of the maximum jitter (B) is detected, and stores the voltages of F(A) 
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and F(B) in the data storing section 600 or in the inner memory (step S304). 

Next, the system controller 200 controls the focus bias adjusting section 500 
to adjust the focus bias to the third focus bias voltage F(A') that is increased as much 
as a predetemiined voltage established in the first focus bias voltage F(A) and stored 
5 in step S304. The focus bias adjusting section 500 provides the third focus bias 
voltage F(A') for the actuator coil by the control of the system controller 200 (step 
S306). 

For detecting the jitter, the system controller 200 controls the optical disc 
player 300 into which the optical disc is loaded to playback the optical disc during a 

10 predetermined time. In the state that the focus bias is adjusted to the third focus bias 
voltage F(A') by the control of the system controller 200, the optical disc player 300 
provides the jitter detecting section 400 with the reproduction signals that were read 
out from the optical disc reproduced during a predetermined time, (step S308). At this 
time, it is possible to play back a table of contents (TOC) section to detect the jitter 

15 in the preferred embodiment of the present invention. 

The jitter detecting section 400 detects a first jitter J(A') by means of the 
reproduction signal supplied by the optical disc player 300, and provides information 
about the detected first jitter J(A') for the system controller 200. 

The system controller 200, after storing information about the first jitter J(A') 

20 in the inner memory of the system controller 200 or in the data storing section 600 
(step S3 10), controls the focus bias adjusting section 500 to adjust the focus bias to 
the fourth bias voltage F(B') increased by a determined voltage from the second focus 
bias voltage F(B) stored in step S304. The focus bias adjusting section 500 provides 
the maximum focus bias voltage for the optical pick-up unit loaded into the optical 

25 disc player 300 by the control of the system controller 200 (step S3 12). 

Next, to detect the jitter, this system controller 200 controls the optical disc 
player 300 to reproduce the optical disc during a predetermined time. The optical disc 
player 300, after reading out a reproduction signal from the optical disc that is 
reproduced within a predetermined time while adjusting to the focus bias voltage by 

30 the control of the system controller 200, provides the reproduction signal for the jitter 
detecting section 400 (step S3 14). 

The jitter detecting section 400 detects a second jitter J(B') by means of the 
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reproduction signal provided by the optical disc player 300, and provides information 
about the detected second jitter J(B') for the system controller 200 (step S3 16). 

Then, the system controller 200 calculates the positive jitter variation AA by 
subtracting the third focus bias voltage F(A') from the first focus bias voltage F(A) 
5 and the negative jitter variation AB by subtracting the fourth focus bias voltage F(B') 
from the second focus bias voltage F(B) (step S318). Once step S318 is completed, 
the system controller 200 compares between the positive jitter variation AA and the 
negative jitter variation AB each other (step S320). 

As a result of the comparison in S320, if the positive jitter variation AA is 

10 bigger than the negative jitter variation AB, the system controller 200 calculates a 
focus bias voltage F(M) that is an average value of the first and the second focus bias 
voltages, i.e., F(A) and F(B), and then multiplies the average value by a ratio 
(AB/AA) of the negative jitter variation AB to the positive jitter variation AA. The 
system controller 200 controls the focus bias adjusting section 500 to adjust the focus 

15 bias to a fifth focus bias voltage F(M') which is the production of the average value 
and the ratio. The focus bias adjusting section 500 provides the fifth focus bias 
voltage F(M') for the optical pick-up unit 320 by the control of the system controller 
200 (step S322). 

On the other hand, if another result arises from the comparison in step S320 
20 that the positive jitter variation AA is smaller than the negative jitter variation AB, 
the system controller 200 multiplies the average value of the first and the second 
focus bias voltages, i.e., F(A) and F(B), by a ratio (AA/AB) of the positive jitter 
variation AA to the negative jitter variation AB, and controls the focus bias adjusting 
section 500 to adjust the focus bias to a sixth focus bias voltage F(M"), which is the 
25 production of the average value and the ratio. The focus bias adjusting section 500 
provides the sixth focus bias voltage F(M") for the optical pick-up unit 320 by the 
control of the system controller 200 (step S324). 

FIGs. 7a and 7b are flowcharts illustrating a method for auto-adjusting a focus 
bias of the optical disc player which is a fourth embodiment of the present invention. 
30 After loading the optical disc into the optical disc player 300 (step S402), the 

optical pick-up unit 320 detects a radio frequency signal from the optical disc, and 
provides the detected radio frequency signal for the jitter detecting section 400. The 
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jitter detecting section 400 measures a first jitter Jl from the radio frequency signal, 
and provides the measured first jitter Jl for the system controller 200 (step S404). 

The system controller 200 stores the first jitter Jl in the inner memory (step 
S406), and compares the first jitter Jl with a reference jitter T (step S408). As a 
5 result of the comparison in step S408, if the first jitter Jl is smaller than the reference 
jitter T, the system controller 200 finishes a focus bias adjusting mode by regarding 
the focus bias as being adjusted optimally (step S410). On the other hand, if the first 
jitter Jl is greater than the reference jitter T, the system controller 200 controls the 
focus bias adjusting section 500 to apply the first bias voltage VI to the focus servo 

10 section 310 (step S412). The focus servo section 310 carries out the focus servo 
control in the state that the focus bias is adjusted/set by the first bias voltage VI. 

The optical pick-up unit 320 detects the radio frequency signal when the focus 
bias has adjusted at the first voltage, and provides the radio frequency signal for the 
jitter detecting section 400 (step S414). 

15 Accordingly, the system controller 200 stores the second jitter J2 in the inner 

memory (step S416), and compares the second jitter J2 with the reference jitter T 
(step S418). From a result of the comparison in S418 showing that the second jitter 
J2 is smaller than the reference jitter T, the system controller 200 finishes a focus 
bias adjusting mode by regarding the focus bias as being adjusted optimally. If the 

20 second jitter J2 is smaller than the first jitter from the comparison, the system 
controller 200 controls the bias adjusting section 500 to provide a second bias voltage 
(V2 = VI +K1), which is the addition of a predetermined voltage Kl to the first bias 
voltage VI, for the focus servo section 310 (step S422). The focus servo section 310 
performs the focus servo control by means of the focus bias set by the second bias 

25 voltage VI. 

After adjusting the focus bias to the second bias voltage V2, the optical pick- 
up unit 320 detects the radio frequency signal, and provides the detected radio 
frequency signal. The jitter detecting section 400 measures the radio frequency signal 
to detect a third jitter J3 which corresponds to the second bias voltage V2, and 
30 provides the third jitter J3 for the system controller 200 (step S424). The system 
controller 200 stores the third jitter J3 in the inner memory (step S426), and then 
compares the third jitter J3 with the reference jitter T (step S428). 
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From a result of the above comparison showing that the third jitter J3 is 
smaller than the reference jitter T, the system controller 200 finishes the focus bias 
adjusting mode by regarding the current focus bias as being adjusted optimally. If the 
third jitter J3 is greater than the reference jitter T, the system controller 200 
5 compares the second jitter J2 with the third jitter J3 (step S430). If the comparison 
in step 430 discloses that the third jitter J3 is smaller than the second jitter, the 
system controller 200 controls the focus bias adjusting section 500 to provide the 
focus servo section 310 with the third bias voltage that is the addition of half of the 
predetermined voltage Kl to the second bias voltage V2 (step S432), and finishes the 

10 adjustment of the focus bias. On the other hand, if the third jitter J3 is greater than 
the second jitter J2, the system controller 200 controls the focus bias adjusting section 
500 to provide the focus servo section 310 with the fourth bias voltage, which is the 
subtraction amounting to half of the predetermined voltage Kl from the second bias 
voltage V2 (step S434), and finishes the adjustment of the focus bias. 

15 Meanwhile, in the event that the second jitter 12 is greater than the first jitter 

Jl in step S420, the system controller 200 controls the data storing section 600 to 
provide the fifth bias voltage V5, which is the subtraction of double the 
predetermined voltage Kl from the first bias voltage VI, for the focus servo section 
310 (step S436). The focus servo section 310 performs the focus servo-control with 

20 a focus bias set at the fifth bias voltage V5 . 

In this condition of the focus bias, the optical pick-up unit 320 detects the 
radio frequency signal which is provided for the jitter detecting section 400. The jitter 
detecting section 400 measures the fourth jitter J4, which corresponds to the fifth bias 
voltage V5, from the radio frequency signal, and provides the fourth jitter J4 for the 

25 system controller 200 (step S438). The system controller 200 stores the fourth jitter 
J4 in the inner memory (step S440), and then compares the fourth jitter J4 with the 
reference jitter T (step S442). If the comparison in step 442 shows that the fourth 
jitter J3 is smaller than the second jitter, the system controller 200 finishes the focus 
bias adjusting mode by treating the focus bias as being optimally adjusted. Otherwise, 

30 the system controller 200 performs the comparison of the fourth jitter J4 with the 
second jitter J2 (step S444). 

However, if a result of this comparison shows that the fourth jitter J4 is 
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smaller than the second jitter J2 in step S444, the system controller 200 controls the 
focus bias adjusting section 500 to provide the sixth bias voltage V6, which is the 
addition of half of the predetermined voltage Kl to the fifth bias voltage V5, for the 
focus bias servo section 310 (step S446), and finishes the focus bias adjustment. If 
5 the fomth jitter J4 is smaller than the second jitter J2, the system controller 200 
controls the focus bias adjusting section 500 to provide the seventh bias voltage V7, 
which is the subtraction of half of the predetermined voltage Kl from the fifth bias 
voltage V5, for the focus bias servo section 310 (step S448), and finishes the focus 
bias adjustment. 

10 The focus adjustment, according to the above fourth embodiment, can function 

adaptively to the characteristics of the optical pick-up system by auto-adjusting the 
focus bias at which the jitter can be minimized with reference to the jitter of the 
reproduction signal which is read out from an optical disc unit. 

Industrial Applicabilitv 

15 In the apparatus and method for automatically adjusting a focus bias voltage 

in an optical pick-up device, an auto-adjustment for the just-in-focus state can be 
achieved, and thereby the original signals can be produced by preventing a false 
action such as a ghost in the output picture and noise occurring in the output sound. 
While the present invention has been particularly shown and described with 

20 reference to particular embodiments thereof, it will be understood by those skilled in 
the art that various changes in form and details may be effected therein without 
departing from the spirit and scope of the invention as defined by the appended 
claims. 
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What is claimed is: 

1. A method for automatically adjusting a focus bias of an optical disc 
player, the method comprising the steps of: 

(i) storing a table-up data of a focus bias variation to a magnitude of a jitter 
5 deviation; 

(ii) detecting a first jitter which is generated by a predetermined focus bias 
during a predetermined time for reproducing optical disc information, and storing the 
first jitter; 

(iii) detecting a second jitter which is generated during a predetermined time 
10 for reproducing optical disc information after adjusting a focus bias to the maximimi 

of an adjustable value; 

(iv) calculating a deviation between the first jitter and the second jitter; 

(v) detecting a third jitter after adjusting a focus bias as much as a focus bias 
variation corresponding to the calculated jitter deviation by referring to the table-up 

IS data; and 

(vi) adjusting the focus bias with a focus bias value to which is currently 
applied in the condition that the first jitter has a greater value than that of the third 
jitter, and otherwise feed backing to the step (iv), from a comparison between the 
first jitter and the third jitter. 

20 2, A method for automatically adjusting a focus bias of an optical disc 

player, the method comprises the steps of: 

(I) storing a focus bias value, which is a value corresponding to a range of a 
jitter, capable of minimizing the jitter as a table-up data; 

(II) detecting the jitter of the optical disk player by reading out a radio 
25 frequency signal from a loaded optical disc; 

(III) obtaining, with reference to the table-up data, the focus bias value 
corresponding to the jitter detected in step (I); and 

(TV) adjusting the focus bias of the optical disk player by using the focus bias 
value obtained in step (III). 
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3. A method for automatically adjusting a focus bias of an optical disc 
player, the method comprises the steps of: 

(A) storing a table-up data of a jitter magnitude corresponding to each of 
multiple focus bias voltages; 
5 (B) searching for a first focus bias voltage in which a positive maximum jitter 

is detected from the table-up data, decreasing the first focus bias voltage as a 
predetermined voltage to adjust the focus bias, and detecting a first jitter; 

(C) searching for a second focus bias voltage in which a negative maximum 
jitter is detected from the table-up data, increasing the second focus bias voltage as 

10 a predetermined voltage to adjust the focus bias, and detecting a second jitter; 

(D) calculating an average focus bias value of the first focus bias voltage and 
the second focus bias voltage; 

(E) calculating a positive jitter variation which is a difference between the 
positive maximum jitter and the first jitter, and calculating a negative jitter variation 

15 which is a difference between the negative maximum jitter and the second jitter; and 

(F) amending the average focus bias value, capable of reducing a detected 
jitter, by using the positive jitter variation and the negative jitter variation, and 
adjusting the focus bias with the amended focus bias voltage. 

4. The method as claimed in claim 3, wherein said step (F) comprises the 
20 substeps of an amending focus bias voltage by multiplying said arithmetical mean of 

a focus bias voltage by a first variation in the ratio of a negative jitter variation to a 
positive jitter variation in a condition that said positive jitter variation is greater than 
said negative jitter variation, while amending the focus bias voltage by multiplying 
said arithmetical mean of the focus bias voltage by a second jitter variation in the 
25 ratio of the positive jitter variation to the negative jitter variation in a condition that 
said positive jitter variation is smaller than said negative jitter variation. 

5. A method for automatically adjusting a focus bias of an optical disc 
player, the method comprises the steps of : 

(a) providing a focus servo circuit with a first focus bias voltage in the event 
30 that a first jitter of a radio frequency signal, which is detected first after loading an 
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optical disc, is greater than a reference jitter, and detecting a second jitter of the radio 
frequency signal corresponding to the first focus bias voltage; 

(b) providing the focus servo circuit with a second focus bias voltage in which 
a predetermined voltage is added to the first focus bias voltage in the event that the 

5 second jitter is greater than the reference jitter and that the first jitter is greater than 
the second jitter, and detecting a third jitter of the radio frequency signal 
corresponding to the second focus bias voltage; 

(c) setting a third focus bias voltage, as a focus bias voltage, which is an 
addition of half of the predetermined voltage to the second bias voltage in the event 

10 that the third jitter, detected in step (b), is greater than the reference jitter and that 
the second jitter is greater than the third jitter, and setting a fourth focus bias voltage, 
as a focus bias voltage, which is an subtraction of half of the predetermined voltage 
from the second bias voltage in the event that the third jitter, detected in step (b), is 
greater than the reference jitter and that the second jitter is smaller than the third 

15 jitter; 

(d) providing the focus servo circuit with a fifth bias voltage which is a 
subtraction of double the predetermined voltage from the first bias voltage in the 
event that the second jitter is greater than the reference jitter and that the first jitter 
is smaller than the second jitter, and detecting a fourth jitter of the radio frequency 

20 signal which corresponds to the provided fifth bias voltage; 

(e) setting a sixth focus bias voltage, as a focus bias voltage, which is an 
addition of half of the predetermined voltage to the fifth bias voltage in the event that 
the fourth jitter, detected in step (d), is greater than the reference jitter and that the 
second jitter is greater than the fourth jitter, and setting a seventh focus bias voltage, 

25 as a focus bias voltage, which is an subtraction of half of said predetermined voltage 
from said fifth bias voltage in the event that the fourth jitter, detected in step (d), is 
greater than the reference jitter and that the second jitter is smaller than the fourth 
jitter; and 

(f) setting each of bias voltages, as a focus bias voltage, which corresponds 
30 to the first to the fourth jitters in the event that each of the first to the fourth jitters 

is smaller than the reference jitter in steps (a) to (e). 
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6. An apparatus for automatically adjusting a focus bias of an optical disc 
player, the apparatus comprising: 

a key input means; 

an optical disc player, outputting a reproduction signal, including an optical 
5 pick-up section for detecting data and a focus servo section for focusing a servo 
corresponding to a voltage level of a focus error signal after detecting the focus error 
signal from an electric signal that controls the focus servo means and that is outputted 
from the optical pick-up means; 

a jitter detecting means for detecting a jitter that is a data detecting an error 
10 caused by adjusting an incorrective focus bias from said reproducing signal provided 
by said optical disc player; 

a focus bias adjusting means for adjusting a focus bias to match a signal 
surface of an optical disc in a focus depth of a laser beam of said pick-up means by 
providing a predetermined bias voltage for said optical pick-up means; and 
15 a system control means for controlling said optical disc player that corresponds 

to the signal provided by said key input means and said jitter detecting means. 

7. The apparatus as claimed in claim 6, which further comprises a storing 
means for storing the jitter detected from said jitter detecting means. 

8. The apparatus as claimed in claim 6, which further comprises a storing 
20 means which stores a table-up data of a focus bias value which is capable of 

minimizing the jitter with a determined range. 
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